Xenograft models for aromatase inhibitor studies.
As several aromatase inhibitors are now available for treating breast cancer, we developed a model system to compare their antitumor efficacy and to explore strategies for their optimal use. Tumors are grown in ovariectomized, immunodeficient mice from MCF-7 human breast cancer cells transfected with the aromatase gene (MCF-7Ca) and can therefore synthesize as well as respond to estrogen. Results from this model have been predictive of clinical outcome. Thus, inhibiting estrogen action and estrogen synthesis by treating mice with the aromatase inhibitor letrozole and the antiestrogen tamoxifen in combination did not result in synergy. Moreover, when tamoxifen treatment was no longer effective, tumor growth was significantly reduced in response to sequential letrozole treatment. However, our findings indicate that letrozole alone was better than all other treatments. Although letrozole resulted in long sustained growth inhibition, tumors eventually grew despite continued treatment. Mechanisms of resistance to letrozole were investigated during the course of treatment. ER was initially upregulated in responding tumors, but subsequently decreased below control levels in tumors no longer responsive to letrozole. Her-2 as well as adapter proteins (p-Shc and Grb-2) and signaling proteins in the MAPK cascade (p-Raf, p-Mekl/2, and p-MAPK), were all increased in letrozole resistant tumors. In LTLT cells, isolated from the letrozole resistant tumors and treated with inhibitors of the MAPKinase pathway, MAPK activity was decreased and ER expression restored to control levels. Inhibitors of EGFR/Her-2 also restored the sensitivity of LTLT cells to letrozole. These results suggest that crosstalk occurs between ER and tyrosine kinase receptor signaling. Therefore, to investigate whether down-regulating ER would prevent activation of MAPK and resistance to letrozole, xenografts were treated with letrozole and faslodex in combination. Her-2 and MAPK were not increased and tumor growth was inhibited throughout 29 weeks of treatment. These results suggest that blocking both ER and growth factor mediated transcription may delay development of resistance to letrozole and maintain its growth inhibition of breast cancer.